INTRODUCTION
The management of large haematomas in the extremities is difficult when there is no distinct aetiology. Haematoma can result from trauma, surgery, or a bleeding disorder 1, 2 ; its misdiagnosis can lead to disastrous results, especially in the presence of haemorrhage or malignancy. We report on 2 patients with soft-tissue sarcomas initially diagnosed and treated as haematomas. A detailed study of each patient's history, clinical course, and diagnostic images, as well as the review of the literature and clinical features of soft-tissue sarcomas mimicking haematomas are presented to facilitate the correct diagnosis and treatment of soft-tissue sarcomas mimicking large haematomas.
CASE REPORTS

Case 1
In March 2003, a 46-year-old man presented to a general practitioner for a mass in the right buttock. The patient had no history of trauma or bleeding disorder. Open biopsy was performed 4 months later and a large blood clot was obtained. A diagnosis of haematoma was made without further pathological examination. The mass, however, continued to increase in size, and the patient presented to the Mie University Faculty of Medicine in Japan 2 months later.
On physical examination, a tender, immobile, firm mass with some redness and local warmth was found in the patient's right buttock, measuring approximately 20 cm in diameter. Peripheral lymph nodes were not enlarged. Laboratory values were within normal limits, with the exception of an increased white blood cell count (13.35 x10 9 /l) and an elevated C-reactive protein level (8.3 mg/l). Bleeding and blood coagulation were normal.
Magnetic resonance imaging (MRI) showed a large intramuscular mass measuring 14x14x10 cm in the gluteus maximus. T1-weighted images showed that the mass was of iso-to-high signal intensity ( F i g . 1 a ) . T 2 -w e i g h t e d i m a g e s re v e a l e d a heterogeneous distribution of areas of iso-to-high signal intensity (Fig. 1b) . T1-weighted images after gadolinium administration showed faint heterogeneous enhancement of the mass (Fig. 1c) . Bone and thallium scintigraphy indicated markedly intensive uptake at the peripheral margin of the tumour.
Microscopic examination of specimens obtained by percutaneous needle biopsy revealed a high-grade spindle cell sarcoma, suggesting a malignant fibrous histiocytoma or leiomyosarcoma. The lesion was surgically excised with wide margins one week later. Macroscopic examination revealed an encapsulated mass measuring 14x14x10 cm filling with blood and necrotic tissue (Fig. 2) .
Histologic examination showed a typical spindle cell pattern composed of short spindle cells with nuclear atypism (Fig. 3) . On immunohistochemistry, the tumour was positive for vimentin and α-smooth muscle actin (α-SMA), and was negative for PanCK, CD34, and S-100 protein. A diagnosis of leiomyosarcoma was made based on these histological findings.
After 2 cycles of chemotherapy, metastasis to the lung was identified on computed tomography (CT) scan and a lobectomy was performed for the pulmonary lesion. Despite an additional 5 cycles of chemotherapy, a right inguinal lymph node 
Case 2
In May 1997, a 22-year-old man presented to the Mie University Faculty of Medicine with a recurrence of swelling and severe pain in his right forearm. The patient had no history of trauma but had undergone 2 fasciotomies of the right forearm 2.5 years apart. On physical examination, the right forearm was severely swollen with intramuscular pressure estimated at 88 mm Hg. The patient had difficulty dorsiflexing the wrist and was hypaesthetic on the ulnar side. No solid mass or enlarged peripheral lymph nodes were observed. Laboratory tests and bleeding time were normal. T1-weighted images revealed a mass within and between the muscles of the anterior compartment of the forearm with homogeneously distributed slightly high signal intensity (Fig. 4a) . T2-weighted images demonstrated homogeneously distributed high signal intensity in the interior of the mass, whereas the surface exhibited extremely high signal intensity (Fig. 4b) . No distinct mass lesion was observed within. The preliminary diagnosis was compartment syndrome secondary to spontaneous bleeding from blood vessels. Fasciotomy revealed coagula composed of fresh and old haematoma in the flexor forearm muscles. The patient was eventually referred to the musculoskeletal oncology department after several recurrences. Open biopsy was performed and specimens were taken from the thick wall of the haematoma. Microscopic examination revealed proliferation of large polygonal epithelioid cells with eosinophilic cytoplasm and marked atypical vesicular nuclei (Fig. 5) . No malignant cells were identified on cytology of the haematoma. The specimens were positive for vimentin, keratin, and epithelial membrane antigen. The final diagnosis was epithelioid sarcoma. Multiple small subcutaneous nodules and axillary lymph adenopathy were observed 2 months later. The small subcutaneous nodules showed metastatic epithelioid sarcoma, and a right shoulder disarticulation was performed. However, the patient died of multiple metastatic pulmonary disease within one year.
DISCUSSION
When a patient presents with an expanding, nontraumatic mass simulating a haematoma, several differential diagnoses should be considered including aneurysm, 3 bleeding tendency, 1,4 chronic expanding haematoma, [5] [6] [7] and soft-tissue sarcoma. 8, 9 An aneurysm can sometimes form an intra-or inter-muscular mass with haematoma. 3 Boyer et al. 3 reported a case of ruptured deep femoral artery aneurysm compressed by the artery after an initial haemorrhage, resulting in a large haematoma suggestive of a soft-tissue sarcoma. Haematomas can be found in patients with bleeding disorders or deranged coagulation factors. 7, 10 Ashrani et al. 10 reviewed 297 patients with haemophilia and identified 46 episodes of iliopsoas haemorrhage in 31 patients. Saotome et al. 4 reported 8 patients with gradually enlarging intramuscular haematomas caused by depressed factor XIII concentration, although such haematomas generally have an acute onset. Patients in this study did not have histories of bleeding tendency. Another differential diagnosis is chronic expanding haematoma involving gradual expansion of a haematoma over a month, with no neoplastic changes (including haemangioma) on any histologic sections, and absence of any bleeding tendency. 6, 7 Clinicians should be aware of soft-tissue sarcomas because, when unrecognised, mismanagement can lead to disastrous results. Large haematomas can form within the lesions of angiogenic tumours 11 (e.g. haemagioma and angiosarcoma), synovial sarcoma, 9,12,13 epithelioid sarcoma, 14, 15 extraskeletal Ewing's sarcoma, 16 ,17 leiomyosarcoma, 16 liposarcoma, 18 rhabdomyosarcoma, 18 or malignant fibrous histiocytoma. 19 Romero et al. 15 reported haemorrhagic characteristics in 17% of patients with epithelioid sarcoma using MRI. Weiss and Enzinger 19 reported haematoma formation in 5% of malignant fibrous histiocytoma cases.
MRI has become a powerful tool for diagnosing bone and soft-tissue masses because it shows the location of a mass and offers clues regarding intralesional characteristics such as myxoid change, age of the haematoma, 18, 20 and amount of necrosis. 21 It is usually not difficult to distinguish soft-tissue neoplasms from simple haematoma. Acute haematomas show low-to-intermediate signal intensity on T1-weighted images and low signal on T2-weighted images. 18 Chronic haematomas demonstrate higher signal intensity than the surrounding muscle tissue on both T1-and T2-weighted images. 20 Soft-tissue sarcoma, even if it contains an intratumoural haematoma, has a solid portion which shows low-to-intermediate signal intensity on T1-weighted images and high signal intensity on T2-weighted images, with heterogeneous enhancement by contrast medium. 9, 13, 16, 18 However, diagnosis can be challenging when a significant portion of the tumour is occupied by haematoma without a solid mass lesion, 16, 18 as shown in our 2 cases. Biopsy is recommended in such situations after blood and imaging studies. 22 Closed methods-such as fine needle aspiration biopsy-are considered useful tools for the diagnosis of bone and soft-tissue tumours. 8, [23] [24] [25] [26] They have the advantages of minimal tumour disruption, decreased wound contamination and tumour dissemination, shortened healing time, simplicity, and a lower rate of complications compared with traditional open biopsy. 8, [23] [24] [25] [26] Nonetheless, closed biopsies are not always useful for haemorrhagic sarcomas because the cytology results of specimens obtained by fine needle aspiration biopsy from patients with sarcomarelated haematomas are sometimes negative for atypical cells. 16 Imaizumi et al. 16 reported misdiagnoses and poor results in 6 patients with sarcomas characterised by the formation of large haematomas. The poor results were due to misdiagnosis: specimens obtained by fine needle aspiration biopsy were negative for malignant cells. In our second case, cytological examination of the haematoma showed no malignant cells. Therefore, in patients with a nontraumatic haematoma, it is recommended that an open biopsy be performed without delay if the clinical course and results of physical examination are atypical, even if results of earlier cytological studies are negative for malignant cells.
When a patient presents with an unusual history of haematoma in the extremities or trunk, it is necessary to consider the possibility of a malignant tumour and investigate the patient's history of trauma, clinical course, and MRI findings. Moreover, prompt repeated biopsies are recommended to facilitate correct diagnosis.
